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ABSTRACT 
For optimum workplace effectiveness in knowledge intensive industries in which principles 
of knowledge management need to be applied, it is necessary to take into account not only the 
competencies of individuals themselves but also the competencies of the teams in which they 
must operate. Although the incorporation of various types of group work into pedagogies is 
already widespread within institutes of higher education, many examples fail to embrace a 
rationale for, or the potential benefits of, multiple contributor environments.  We present in 
this article arguments for including the teaching of team competency principles in higher 
education, supported by an original multi dimensional team competency teaching model, a 
taxonomy for assessing team competency levels and an example of the implementation of 
these principles.  
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INTRODUCTION 
Though the importance placed on knowledge is increasingly being recognised, applications of 
knowledge management principles are still inconsistent, the topic and even its definitions still 
being widely interpreted (Von Krogh, Ichijo, & Nonaka 2000). The complexity of problems 
in our knowledge society requires that problem solving activities be shared across 
disciplinary, cognitive, geographic and cultural boundaries (Leonard-Barton 1995), with 
Jewels & Underwood (2004, p1) synthesising these and providing a definition of knowledge 
management as the collection and processing of disparate knowledge in order to affect 
mutual performance.   
It is expected that when most graduates enter the professional workplace their ability to work 
as a team member will contribute to the team’s immediate levels of productivity.  
Assumptions could once be made that graduates would enter university or the workforce with 
an adequate degree of ‘teamness’ or team competencies acquired through a childhood of 
formal and informal team activities, (such as sport).  Over many years team competencies 
were practiced and developed by the individuals themselves: they did not require teaching 
intervention of any kind.  However, the advent of computers and the internet has impacted on 
social activities of children, along with the already felt impact of television.  It appears less 
time is now spent in team sport activities, and when considered cumulatively over a period of 
many years, such children are now entering universities less skilled in team competencies.  
Coupled with the increased need for team skills in the information age, as outlined further in 
this paper, we believe that it is important to attend to the development of team skills in 
training and university curricula. 
Though various types of group work have already been incorporated into higher education 
pedagogies, many examples fail to embrace the potential benefits’ of multiple contributor 
outputs in knowledge intensive environments. While perhaps being ideal candidates to 
capitalize on the benefits of knowledge sharing behaviours, higher education, has generally 
not realised its potential.  There has according to Senge (1992), never been a greater need for 
mastering team learning in organizations.  
 “Team learning is vital because teams, not individuals are the fundamental learning 
unit in modern organizations” (p10) and 
“Until we have some theory of what happens when teams learn (as opposed to 
individuals in teams learning) … Until there are reliable methods for building teams 
that can learn together, it’s occurrence will remain a product of happenstance” 
(p238). 
Synthesising works from multiple authors (Senge, Katzenbach & Smith, Frame and Gilson et 
al) we propose an original multi dimensional teaching model that provides a foundation for 






Figure 1 Multi dimensional team competency teaching model 






























KNOWLEDGE WITHIN TEAMS 
Forty years ago Drucker (1964) defined knowledge workers as those people with a high 
degree of formal education who apply knowledge to work, rather than manual skill or brawn. 
There is now an increasing awareness that the knowledge that had always been residing 
tacitly with workers, can be made explicit by capturing and codifying it for the purposes of re-
use, transfer and the creation of new knowledge (Nonaka 1991).   
However, Taylor’s scientific management principles (Taylor 1967) support the notion that it 
was only management who understand both the processes that workers undertake and the 
links between all the various processes in the production chain. The workers themselves, 
needed to be instructed on how to perform these tasks more efficiently and were not 
encouraged to develop more efficient ways of performing their tasks (Grant 1997).  In this 
type of cultural environment management hardly felt a need to capture and codify the 
knowledge of the workers as it was believed that the workers themselves contributed little to 
the knowledge processes embedded in their work, exemplified by the quotation:  
“I can say without the slightest hesitation that the science of handling pig-iron is so 
great that the man who is fit to handle pig-iron and is sufficiently phlegmatic and 
stupid enough to choose this for his occupation is rarely able to comprehend the 
science of handling pig-iron”, (Dubofsky 1975 quoting Taylor in Grant 1997). 
There is however now, according to Grant, an implicit acceptance by management that 
workers are able to provide worthwhile knowledge regarding their activities. Though much of 
the current literature discusses the role and importance of the type of work that knowledge 
workers perform, there is still relatively little literature that contradicts the fundamental 
scientific management approaches of Taylor that places little value on the knowledge 
contributions of workers. These approaches may be outdated, having been developed for an 
industrial era, yet still being incorporated in pedagogies within our present knowledge society. 
Team competencies underpin the effectiveness of knowledge workers thereby creating an 
imperative by higher education institutions to incorporate them into teaching practices. Newer 
and more innovative approaches are required to enable graduates to be effective knowledge 
workers and producers. 
PEDAGOGY 
It would appear that collaborative learning as a group approach as distinct from cooperative 
learning continues to monopolize the intention of teaching students to learn to work with 
others, a goal synonymous with team learning. The emergence of newer online learning 
approaches such as ‘inter-group collaboration’ still emphasizes knowledge access as distinct 
from knowledge sharing (Palloff & Pratt 1999) dependant on the co-production of knowledge, 
which itself is dependant on particular contexts or environments in which learning is socially 
situated, (Brown, Collins, & Duguid 1989), i.e. learning cannot be separated from the 
situations in which it is to be used. Abstractions, or in many cases, theories, if not grounded in 
multiple contexts will not transfer well, with Brown et al. (1989) emphasizing that,  
“it is not learning the abstraction, but learning the appropriate circumstances in 
which to ground the abstraction that is difficult” (p19).   
In addition to the arguments presented for the need to develop team competencies Barnett 
(2004) has approached the same needs of society and the future workforce from a curriculum 
and pedagogical perspective.   
“Neither knowledge nor skills, even high level knowledge and advanced technical 
skills, are sufficient to enable one to prosper in the contemporary world. Other forms 
of human being are required” (p253).   
These other forms, Barnett believes, are associated with individuals themselves such as the 
confidence seen in student’s willingness to speak to enable them to go forth into a challenging 
world.  Confident and successful students know their knowledge and skills may be contested 
and yet they know too that they  
“ … have to launch themselves forth into a world that will furnish responses that 
cannot be entirely anticipated” (Barnett 2004, p253).   
Educators must prepare students to survive in this kind of future world and advanced 
knowledge. Curriculum designers must create pedagogical practices that ensure students can 
launch themselves into this unknown future.  Barnett recognizes this in stating ‘one’s being 
has a will to go on’ (p254) and suggests that this self-energizing and self-propelling human 
dimension is included in curriculum design. To this end Barnett has developed a schema of 
pedagogical options and we are proposing that within his options we include team learning 
and the development of team competencies.  Barnett proposed a schema based on four 
quadrants developed through the crossing of two axes.  The vertical axis spans educational 
development at one end and educational transformation at the other.   The horizontal axis 
spans no risk to high risk. The crossing of the axes creates four quadrants as illustrated in 
Figure 2.   
 Figure 2 Schema of pedagogical options (Barnett 2004) 
Barnett reasons that the pedagogy of the first three quadrants can only carry society so far 
even creative and imaginative chemists have their limitations.  A greater transformation is 
required if we intend to prepare students for an unknown future.  
Barnett highlights a paradox of this pedagogy,  
“that claims to be able to bring students out of their academic domains into forms of 
human being more adequate for a changing world than a more purely academic 
curriculum could offer (no matter how creative) but it does so by attempting to specify 
clearly the skills that are to be developed among the students  In short, we are 
confronted in this idea of education with the nonsense belief that we can generate 
human being for uncertainty through a new kind of  certainty in the curriculum” 
(p256).   
The core of success for the future appears to reside in this element of the human being. We 
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human element is grown and nourished, but the reference to individual marks would also 
feature. 
Curriculum in quadrant 4 offers the possibility of what is required to equip students for the 
future being underpinned by transformation and high risk. Achieving in this quadrant requires 
a matching pedagogy, one in which outcomes are not tight and specific.  Barnett believes that 
in the heart of curricula in this quadrant there will be an exposure to dilemmas and 
uncertainties emerging from complexities within a discipline, but requiring the engagement of 
the human being itself. This quadrant calls on the functioning of the highest performing teams 
to develop the human qualities Barnett speaks about. 
This conceptualization of curriculum development by Barnett aligns itself to our position 
presented in this article.   Dilemmas and uncertainties can best be addressed by crossing 
disciplinary boundaries ensuring the world is seen from different perspectives.  Taking this 
further, students must be able to work in high performance teams to arrive at the resolutions 
of dilemmas in the most productive and efficient way.  Educators have a responsibility to not 
only include the development of team skills as process in learning, but develop an assessable 
and authentic approach to team learning.  
If we accept the logic and framework proposed by Barnett for workers of the future to be 
experienced in high performance teams together with the arguments previously cited, it is 
even more imperative that team learning be developed and incorporated into university 
assessment approaches and pedagogy.  We have offered the taxonomy as a model with which 
to develop team competencies as well as a model for the development of learning experiences 
and assessment. 
Teaching team competencies should extend beyond, for example, merely requesting groups of 
students to produce a report in which individuals can adopt a jig-saw approach (Biggs 2003) 
where each individual places their piece in the final task or puzzle.   
The traditional and popular belief is that it is the individuals within organizations, and not the 
organizations themselves, that learn (Simon 1976; Weick 1978). Yet there is now a 
proliferation of the use of ‘teams and communities’ in the literature according to Ferrán-
Urdaneta (1999) with Senge (1992) describing the types of teams that we are discussing: 
“…where new and expansive patterns of thinking are nurtured, where collective 
aspiration is set free, and where people are continually learning how to learn 
together” (p3).  
Management approaches developed for an industrial era are still applied in a new 
environment, widely referred to as an ‘information or knowledge era’. Described by Toffler & 
Toffler (1995) as ‘third wave’, and by Drucker (1993) as ‘post capitalist society’ this era 
demands new and innovative teaching practices that truly reflect multi-contributor 
environments in professional practice.   
It would appear that in order to promote team competencies educators not only need to 
incorporate the core tenets of sharing knowledge but need also to understand the fundamental 
differences between teams and groups.  Group work undoubtedly has a place in learning as 
one strategy which develops particular skills such as communication and providing avenues to 
practice small and discrete skills.  Contrasting with traditional group work, learning using 
team principles, is a significantly different approach to knowledge sharing that harnesses the 
synergy of collective knowledge.  
Traditionally, higher education predominantly assesses only at an individual level, yet for 
optimum effectiveness it is necessary to also take into account the competencies of the teams 
in which those individuals operate. To advance the teaching of team competencies and its 
inherent shared knowledge, a conceptual framework is required; one which will embrace the 
synergy and energy created when individuals aspire to excellence and are intrinsically 
motivated to accept challenge in dealing with conflict, in order to arrive at new knowledge.   
Comparing Group Work with Team Work  
Team development includes both enhancing the ability of individuals to contribute to the team 
as well as enhancing the ability of the team to function as a team (as distinct from a group of 
individuals). In effect, the higher level or most productive teams are looking for solutions that 
no individual could identify, but which a team could. In his use of the term ‘egoless team’ 
Weinberg (1971) refers to a team in which individuals are able to subordinate their desires to 
that of the team. This concept of subordination encapsulates the ethos which must underpin 
the teaching of team competencies in the higher education contexts, aptly termed team-
centered learning as distinguished from teacher-directed or student-centered learning. 
In their book ‘The Wisdom of Teams’, Katzenbach & Smith (1993) describe five levels of 
group/team and their key characteristics (Table 1). Much of the multiple contributor work that 
is currently being conducted within institutes of higher education is not, in reality, team work 
at all, but reflects the characteristics of the poorest of the five levels of group/team 
performance described by Katzenbach & Smith (1993), where effective knowledge 
management practices are unlikely to occur.  
Table 1 Five types of teams and their characteristics (Katzenbach & Smith 1993) 
Group/team type Characteristics 
Working groups Members interact primarily to share information, best practices or 
perspectives to help each individual perform within their own area of 
expertise 
Pseudo teams No interest in shaping a common purpose and interactions detract from each 
individual’s performance without delivering any joint benefit. 
Potential teams Requires more clarity about purpose, goals or work-products and lacks 
discipline in approach. Still to establish collective accountability. 
Real teams Small number of people with complementary skills equally committed to a 
common purpose, goal and working approach for which they hold 
themselves mutually accountable. 
High performance 
teams 
Meets all the criteria for real teams and has members who are deeply 
committed to one another’s personal growth and success. That commitment 
usually transcends the team which significantly outperforms all other like 
teams and reasonable expectations, given its membership. 
 
In describing effectiveness in project management environments Frame (1999) discusses 
levels of competency relating to the individual, team and organisation. These levels are 
incorporated into our proposed teaching model.  
It is acknowledged that assessment impinges on the learning outcomes for students.  
Assessment is integral to the learning cycle as students continue to process information over 
the duration of the task.  However, the depth and kind of learning as an outcome from 
engaging in any assessment task relates to the nature of the task.  If assessment is founded on 
students completing memory tasks only, then learning is shallow.  If assessment is structured 
around responding to or building case studies, problems and solutions, scenarios and 
simulations, then learning is deeper, and more meaningful.  The latter kinds of assessment 
foster additional skills, and attitudes not normally acquired in memory only tasks.  It would 
appear therefore that a deep approach is essential to the assessment of team competencies.  It 
would follow that assessment drives the learning; that is, if team competencies are valued 
there is little alternative but to structure assessment to provide students the opportunities to 
feel and respond to functioning as a team.  Opportunities must be made available to students 
to acquire and practice team competencies, and these in turn must be assessed according to 
team rather than individual output. 
Teaching team competencies takes time.   
“It is not possible to wave a magic wand and create high-performing, self-managed 
team overnight.  A self- managed team needs a culture of lifelong individual and team 
learning” (McCann 2005).   
McCann identified four components to team learning being: questioning, valuing diversity, 
communicating and learning as an iterative process, that compliment Katzenbach & Smith’s 
(1993) collective accountability, each of which with practice, develops over time.   
Students learn to be a team by functioning as a team.  Designing assessments to include trust 
and commitment to the welfare of the group is an essential step in teaching team 
competencies.  When there is trust, there will be cohesion and a cohesive team in turn enables 
students to function productively and effectively.  There is likely to be disagreements and 
debate, but the outcomes will be healthy debates in which members hold the good of the team 
as their prime concern.  The ‘egoless team’ will evolve.  
To accommodate the process and the time it takes for the development of team competencies 
we suggest that the acquisition of team competencies be included in all years of study in a 
degree program, beginning with the first year of study.  Emerging from the necessary 
struggles and adaptations of working in teams over an extended period of time should be a 
culture of team functioning.  Implementing assessment to reflect this culture will ensure that 
teams are built and maintained.   
DEVELOPING A TEAM MINDSET  
It is paradoxical that when referring to team competencies we must also acknowledge the 
individual competencies of each team member. Although the literature does not clearly 
identify personal qualities that might contribute towards ‘teamness’ Belbin (1981) has 
proposed an ideal mix of individuals that might contribute to an effective team. While still 
supporting Belbin’s ‘bottom up’ approach the authors are more concerned with developing a 
strategic ‘top down’ approach for identifying and providing the individual qualities necessary 
for contributing to team competency.  
Much of the literature still discusses how leaders of teams can motivate team members into 
behaviours that will effectively contribute to more effective organisational outcomes (Jay 
1995; Wellins, Byham, & Wilson 1991), whereas Frame (1999) provides an alternative 
perspective of team competency, listing the functions carried out by good teams to achieve  
successful outputs. Although not inferring comprehensiveness, Frame at least provides a 
starting point in which to teach team competencies to the team members themselves rather 
than to only team leaders.  
Expanding on this output function approach and to further identify characteristics of high 
performing teams, Gilson, Pratt, Roberts, & Weymes (2000) use an example of a 1995 New 
Zealand America’s Cup syndicate who desired a team with the following characteristics:  
‘We want a small informed and fully motivated team that: 
• Works in an environment which encourages every member to make a meaningful 
contribution. 
• Has a high degree of personal integrity and honesty. 
• Recognizes personal goals but not hidden agendas. 
• Continuously monitors and improves its performance. 
• Is fun to be in.’ (p221) 
This description is, we believe, an exemplar of high-performance teams and one which can be 
incorporated into teaching team competencies. 
Academics may already be implicitly, mostly unconsciously, engaged as members of teams in 
addition to their valued and recognised individual roles within higher education environments. 
In order to teach team competencies there must first be a recognition of, or a change in their 
mind set, a concept raised by Senge (1992) to explicitly acknowledge the teams in which they 
work.  For too long universities have rewarded the individual at, what we would claim, the 
expense of the effectiveness and possible exemplary outcomes of already existing teams - if 
only they were acknowledged.  We propose that the way forward to teach team competencies 
is first for educators to adopt the principles themselves, and subsequently apply these in their 
teaching using a team-centered approach. In this way educators can truly model the team 
competencies they intend to teach, thus accelerating the understanding of all team 
competencies in the student population. 
MODELLING OF TEAM BEHAVIOUR 
When academics also model the team approach then students have an optimum learning 
environment in which to learn team competencies. To help educate potential IT project 
managers, the Faculty of Information Technology of one Australian university provides a 
carefully structured IT project management (ITPM) subject, to provide students with the most 
appropriate skills and relevant knowledge to prepare them for the workforce, its learning 
objectives focusing on both project success and the project manager’s role in taking 
responsibility for their projects (Jewels & Bruce, 2003; Jewels & Ford, 2004). 
The teaching team responsible for delivering the unit has itself been the recipients of both 
faculty and university teaching awards for group (team) categories. Usually numbering 
around eight people the team comprises of full time academic and administrative university 
staff, postgraduate students, and sessional (part-time) staff working in project management 
fields. Over the three years that the unit has been offered there has yet to be a team member 
who has willingly given up their position; a testament both of their individual commitment to 
the goals of the unit and to the ‘fun’ nature of its delivery. 
Within a 13 week curriculum for final year IT students a single theme is made explicit by 
continually referring to a 45 year old quotation:  
“A project managers’ primary tool is the brainpower of other people who are 
professional specialists in their own fields”, (Gaddis 1959). 
Most ITPM students will have had earlier experience of group work but many have difficulty 
in comprehending (and in many cases believing) the statements made by the lecturer in the 
first week that: 
“Your most valuable resource in this unit is your fellow students” and 
“This unit will not be subject to bell-curve marking … you can all earn grades of 7 
(high distinctions) as you are not competing with each other.” 
In addition to the traditional ‘hard’ skills such as methodologies, processes and tools the 
content of the unit also includes a number of specific team related issues: 
• Stakeholder Analysis 
• Team Dynamics/Group Conflict 
• Conflict Resolution/Personality Type 
• Communication Practices 
• Organisation Culture  
• Knowledge Sharing in Projects 
Each week a case incident is drawn from the same single case study used throughout the unit 
involving a divergent rather than convergent problem (Schumacher 1977). It requires students 
to ‘dig’ around and thus construct their own conception of the possible problems and 
solutions. Students were originally required to address each week’s problem on their own, and 
their individual solutions discussed in a tutorial session where the diversity of the problem 
solving approaches are made obvious, thus reinforcing the notion that regardless of how well 
an individual might be able to address an issue, others would be able to provide alternative 
solutions. More recently an experimental variation to the unit design was undertaken to allow 
multiple students to work on weekly problems.  Trialing different partners in this manner, 
allowed students to select appropriate partners for the unit’s two team assignments, 
representing 55% of the unit assessment.  
Although a formal on-line discussion forum is available to students in which commonly asked 
questions can be answered by students themselves, it is not a highly utilized method of 
interaction; students preferring to engage in more informal discussions, either online or 
offline.  
Although the teaching team continues to refine its team competency teaching model in terms 
of modeling its own behaviour, in providing appropriate assessments, and in providing team 
competency content, it is uncertain to what extent students have fully understood the desired 
learning objectives related to team competency. Unfortunately the ITPM subject is but one 
unit in a 36 unit course and it might be overly ambitious to expect that any single unit could 
dramatically influence the mind-sets of students regarding the importance of ‘teamness’.  
 
ASSESSMENT DRIVES THE LEARNING 
It follows that the arguments we have presented for the development of team competencies 
must also follow through so that team competencies are legitimately included in university 
assessments.  These arguments contributed to the development of the taxonomy described in 
Table 2 which is a synthesis of works from Katzenbach & Smith, Barnett and Frame. 
The taxonomy enables group or team work to be defined and in turn enables educators to set 
criteria for assessments in accordance with the expectations of each team description or level.    
Table 2 Taxonomy for the Assessment of Team Competency Maturity. 
Examples of Competency Levels of 
Group/Team 
Maturity Individual Team Organisational 
Working 
Groups 
Individuals are only 
nominally a group 
coming together  to 
report on individual 
progress 
Members help each other at 
a peripheral level in the 
belief that each member can 
best perform for the group 
by working individually 
The organisation only 
expects group members to 
provide individual inputs. 
Tendency to reward 




members know they 
must contribute to 
team output  but 
cannot see beyond 
their own view &  
perspective 
Members know their 
contribution must interact 
in the final product and so 
are prepared to assist each 
other.  Effort is made to 
listen to and respond to 
each other. 
Explicit acknowledgement 
of value of teams but no 
resources or incentives 





responsibilities but yet 
to recognise team 
responsibility 
Members recognize 
personal skills and those of 
others; are aware how these 
can contribute to the 
success of the team project; 
have nominated strategies  
but lack collective 
accountability 
Support given for overall 
team performance but lack 




Prepared to up-skill 
and do additional work 
as part of 
accountability to team 
Members hold themselves 
mutually accountable for 
the projects direction, 
development and outcome. 
Support and resources 
given to teams and the 
individuals in them for 





each others strengths 
and weaknesses and 
how the final project 
can be shaped by these 
factors.   
Members all deeply 
committed to each others 
personal growth and 
success.  Contribute so 
member’s contributions are 
optimised for the collective 
good. 
Support provided to teams 
and individuals for 
personal growth that is 
focussed towards current 
and future work. 
  
Establishing this taxonomy begins to tease out what it is we expect students to be actually 
doing when placed in groups/teams.  Currently it seems that the confusion educators 
experience about whether to allocate individual or team marks is arbitrary.  The taxonomy 
provides guidelines for establishing the expectations for each type of team, and the design of 
the assessment should reflect the particular team maturity level expected of students at a 
particular point in time.    
The understanding of the development of teams is one approach enabling students to achieve 
skills and critical insight required of the future. Barnett proposed in 1997 that higher 
education needs to dispense with the notions of teaching and learning and acquire a different 
vocabulary to address a different way of approaching education.  The clusters of concepts he 
proposes is neither singularly student-based/centred or problem-based, but is itself, a rich, 
complex and dynamic approach capable of proliferating team competencies leading to critical 
action. 
SUMMARY 
A British economist, more than a century ago, said that:  
"the full importance of an epoch-making idea is often not perceived in the generation 
in which it is made. ... A new discovery is seldom fully effective for practical purposes 
until many minor improvements and subsidiary discoveries have gathered themselves 
around it", (Marshall 1920). 
Although introducing team competency principles into curricula appears to be a necessity, the 
ideas implicit within this teaching may not be fully appreciated by students until there are 
more units embodying the principles into their own subject matter, making it a course core 
outcome.  
This paper has examined the need for teachers to apply team competency principles to address 
and accommodate the dynamic, fast paced world in which knowledge management is a 
feature. A new team-centered pedagogy to team learning has been presented and supported by 
examples of successful teaching practices. IT educators have a responsibility to their 
graduates to prepare them to be managers of knowledge in an information knowledge era.  
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